Background This study evaluated a questionnaire originally developed for use with health professionals to explore and compare patients' and clinicians' perceptions of elective single embryo transfer and twin births. Methods IVF clinicians and patients attending an independent Fertility clinic were surveyed using the Attitudes to a twin birth scale (ATIPS) comprising two subscales: attitudes to twins (A-Twin) and attitudes to elective single embryo transfer (A-SET). After refinement total sample scores showed both subscales were reliable with Cronbach's alpha >0.8 and item-total correlations >0.35. Results Questionnaires were completed by 100 female IVF patients and 17 IVF clinicians. A-Twin subscale scores indicated neither the IVF clinicians nor female IVF patients demonstrated very positive attitudes to a twin birth although the IVF female patients were more in favour (t=5.29, n=117, p=<0.001). Responses suggest both groups would benefit from increased information about the risks of a twin birth for the baby. First cycle IVF female patients were significantly more positive about eSET (z=3.94, n=100, p=<0.001). Clinicians perceive both their colleagues' and female patients' negativity towards eSET; suggesting a role for education. Conclusions This study found the ATIPS to be a reliable measure which could be useful in evaluating interventions to promote single embryo transfer.
Introduction
Rates of multiple births increased in the UK to an all time high of 15.3 per 1,000 births in 2006 and remained at that level in 2007 [1] . The increase is particularly evident in women over 40 . International studies show twin birth rates also continue to increase, although multiples beyond twins have declined [2] . One contributory factor is mothers delaying their child bearing until later in life [3] . However, the most important factor is the increasing use of Assisted Reproductive Technologies (ART) to achieve conception and it has been estimated that 40% of twin births can be attributed to ART and that 40% of children born after IVF will be twins [4] .
The Human Fertilisation and Embryology Authority (HFEA) have identified a multiple birth as the biggest risk from IVF [5] with a twin IVF baby at significantly greater risk of neonatal morbidity and mortality than a singleton mainly because of the increased likelihood of being born prematurely or at a low birth weight [6, 7] . Although there is some debate about whether an IVF twin infant is at greater risk than a naturally conceived twin when factors such as zygosity and mother's age and parity are controlled for, [4, 8] there is clearly a greater risk to their mother's health than to mothers' of singleton infants, [9] and some evidence of a greater risk compared to mothers of naturally conceived twins [10] . There is also clear evidence of the increased risk of a multiple birth to parental emotional and financial well-being [11] [12] [13] .
Despite the growing evidence of the risks of a twin birth and the increased success of elective single embryo transfer (eSET) programs, [14] the transfer of two embryos is still routine practice in most UK and USA clinics [15, 16] . One frequently quoted argument in the long running debate about embryo transfer has been that prospective parents want a twin birth. Although a review of 13 studies found the majority of infertile couples favoured a multiple birth [17] studies had used non-standardised and often hypothetical questions. There is growing evidence that couples' preferences are dominated by their desire to achieve pregnancy [18] and a preference for multiple embryo transfer is largely driven by a perception that the chance of pregnancy is increased after double embryo transfer [19] [20] [21] . Studies have explored attitudes towards a multiple birth and single embryo transfer at different time points and this may also have had an impact on their findings. For example, one might expect women who had conceived twins after IVF treatment to prefer twins and disagree with single embryo transfer (SET) compared to IVF mothers of singletons or mothers of naturally conceived twins [22] .
Despite widespread condemnation among clinicians of a multiple birth beyond twins, attitudes towards twins appear less clear cut. Although a recent survey of Nordic IVF doctors found almost all thought twins was a less favourable outcome than a singleton pregnancy [23] . Van Wiley and colleagues have argued that typically twin pregnancies result in the successful birth of two babies and should not be seen as an adverse outcome [24] . Furthermore two American clinicians maintain twin pregnancies should be seen as a favourable and cost effective outcome if couples want more than one child [25] . Given that advice from their physician is reported by couples as strongly influencing their decision about the number of embryos to transfer [17, 26, 27] it is important to explore the attitudes of clinicians. A recent survey of Dutch IVF professionals sought to identify factors predicting a willingness to perform eSET [28] . The study found clinicians who received their initial fertility training at a university hospital were more willing to perform eSET suggesting the importance of appropriate early training. Willingness to perform eSET was also influenced by the number of barriers to eSET the clinicians perceived in their clinical practice. The higher the total number of perceived barriers the less willing the clinicians were to perform eSET. Examples of barriers included not perceiving twin pregnancies as a complication of IVF and doubts about the consequences of implementation of eSET. The authors suggest seeking to change attitudes towards eSET could increase willingness to perform it supporting the need for a valid and reliable measure.
Studies have found that a number of factors, including mother's age, parity, length of infertility and knowledge of the risks of a multiple birth, affect expressed attitudes towards a multiple birth [29] [30] [31] . Such findings have prompted researchers to try to influence attitudes towards multiple births and eSET using information and educational materials about the associated risks [21, 32, 33] . To date research in this area has used quite lengthy questionnaires developed for each individual project. Couples have been asked to rate risk, to rank their preference for different treatment outcomes or even to indicate their preference for hypothetical choices [33] [34] [35] . There is a need for a short easily completed questionnaire to assess attitudes to multiple births in order to meet patients' information needs and to evaluate the impact of interventions to promote eSET. This study aims to establish the reliability and construct validity of the ATIPS questionnaire in patients undergoing IVF treatment. It further aims to compare the clinicians' attitudes with those of patients' and to explore factors influencing attitudes.
Materials and methods

Study design and participants
The study was a cross sectional survey of IVF clinicians and patients attending one of the UK's largest independent fertility clinics. Ethics approval was given by the clinic's internal review committee. IVF clinicians involved in IVF treatment at the fertility clinic who attended an internal medical meeting in 2007 were asked to complete the questionnaire. There were no exclusion criteria.
All male and female IVF patients visiting the clinic for treatment between June 2007 and May 2008 were given a pack containing an information sheet describing the study and the study questionnaire which they were asked to complete and return in the envelope provided. There were no exclusion criteria. Target sample size was 100 completed questionnaires from female patients.
Attitudes to twin pregnancy scale (ATIPS)
This questionnaire was initially developed to assess the attitudes of health professionals towards twins and eSET [36] . Informed by research literature, expert opinion and HFEA publications, 44 statements were generated. Participants were asked to indicate the extent to which they agreed with each using a Likert scale from 1 to 7 with 1 indicating "I strongly agree" and 7 indicating "I strongly disagree". The scale was piloted with health care professionals interested or actively involved in obstetrics, gynaecology or multiple pregnancies, as well as medical students from one UK medical school and delegates interested in population studies attending an UNESCO conference. The 411 completed questionnaires received from health professionals (n=141), medical students (n=249), and delegates (n=21) were subjected to item analysis. Items with high uncertainty (>30% respondents were uncertain whether they agreed or disagreed with the statement) and items with poor discrimination (<10% or >90% agreement with the item) were excluded. Item-total correlations were calculated for the remaining items and items with an itemtotal correlation of less than 0.3 were also excluded. This reduced the scale to 20 items consisting of two sub-scales: the 12 item Attitudes Towards Twins (A-Twin) and the eight item Attitudes towards eSET (A-SET) both assessed using the Flesch-Kincaid grade level as having item readability suitable for readers aged 12 years and under (see Fig. 1 ).
Attitudes to Twin Pregnancy Scale (ATIPS)
1. The best outcome of IVF treatment is a twin pregnancy. 1R 2. A twin pregnancy increases the risk of medical complications for the mother during the birth. The 12 items in this scale are phrased to reflect both the positive benefits and negative risks of a twin birth, with scores reversed where appropriate so that higher scores reflect a more positive attitude towards a twin birth (see Fig. 1 ). Scores for each statement are summed to give a possible range from 12-84. The authors report the scale had good internal consistency (Cronbach's alpha=0.7) [36] .
Attitudes towards eSET subscale (A-SET subscale)
This scale comprises eight statements all, except one which is reversed for scoring, reflecting a positive attitude towards single embryo transfer (see Fig. 1 ). Scores are summed to give a possible range from 8-56 with higher scores indicating a less positive attitude towards SET. The scale was shown to have satisfactory internal consistency by the authors (Cronbach's alpha=0.53) [36] .
Demographic questionnaire IVF clinicians and patients were asked to complete a short demographic questionnaire. In addition patients were asked about their infertility treatment and history.
Procedure
Questionnaires were distributed to IVF clinicians attending a medical meeting at the IVF clinic. These were completed and given back at the end of the meeting. The receptionists distributed questionnaires to all male and female patients in the clinic waiting room. These were returned in the freepost envelope provided either the same day or after completion at home.
Analysis
Data were analysed using the Statistical Package for Social Sciences (SPSS) version 15.0, with a P value of <0.05 considered significant. The subscales were explored for internal consistency and item-total correlations calculated.
Results
Reliability of subscales
The internal consistency of the A-Twin subscale was good Cronbach's alpha for the total sample (n=138) was 0.88 and the item-total correlation was >0.35 for all 12 items. Scores for the total sample showed a good range (15-71) with no apparent floor or ceiling effects. However, analysis of the A-SET revealed internal consistency was poor. Scrutiny of the results suggested item-total correlations were poor for two items and removal would improve internal consistency. These items were removed and Cronbach's alpha for the new six item A-SET recalculated. For the total sample (n=138) Cronbach's alpha was 0.82 and the item-total correlation was >0.4 for all six items. The six item subscale was therefore used for all the remaining analyses (see Fig. 1 ). Scores for the total sample ranged from 17 to 42 demonstrating that while neither the patients nor the IVF clinicians were extremely positive about eSET, the female patients were very negative with four scoring maximum marks indicating they strongly disagreed with all the statements in favour of eSET. Examination of the distribution of the two subscales showed that while the A-Twin subscale was normally distributed for both the patients and IVF clinicians, the A-SET subscale was not normally distributed for the patients and so nonparametric analyses which do not assume normal distribution were used for analysing their scores on the A-SET.
Response rates
All 17 IVF clinicians asked to complete a questionnaire did so. Completed questionnaires were received from 100 female patients; this response rate was estimated as 50% of the patients attending the clinic during the time period of the study. Responses were also received from 21 male partners. There were no significant differences between the male and female patients' subscale scores for the A-Twin or the A-SET and so to avoid over representation of the views of couples when both partners had responded only female patients' data are included in the analyses.
Female patients
The women were in their mid thirties, predominantly white European and all except one were married or living with a partner. Forty percent were in managerial or professional occupations and the majority were educated to degree level or beyond. Only a minority of women (27%) were having their first cycle of IVF and a third had children already (see Table 1 ).
Scores for the A-Twin showed women to have slightly negative perceptions towards twins (mean=43.25 / 84, SD=11.45) since a mean of 48 would indicate a neutral position. Exploration of responses to some of the individual statements making up the scale revealed that while 59% of the women agreed that the best outcome of IVF is a twin pregnancy the women's responses to statements about the risks of a twin pregnancy showed they did recognise some of the risks involved. For example, 84% of women agreed twin pregnancy increases the risk of medical complications for the mother during the birth, and 70% agreed that caring for twin babies is stressful. However, only 30% agreed that a twin pregnancy is bad for the health of the baby and only 38% that mothers of twins find it harder to return to work.
A number of factors previously found to influence attitudes towards twins were explored. Neither age nor social class were associated with A-Twin scores but women having their first cycle of IVF were significantly less positive about twins than women on their second or subsequent cycle of IVF (t= 2.52, n= 100, p= 0.013). Furthermore, women with no previous children were significantly more positive about twins than women with previous children (t=2.21, n=100, p=0.031). (See Table 2 ). In particular existing parents were more likely to recognise that a twin birth would make it harder for them to return to work (57.5% vs 28.4%; X 2 =8.1, df=2, p=0.017). The A-Twin was positively correlated with the A-SET (r=0.544, n=100, p=<0.001) indicating that more favourable attitudes towards twins were associated with more negative attitudes towards eSET. Scores on this six item scale revealed that, overall, patients' attitudes towards single embryo transfer were skewed to the negative (median=33.0, interquartile range=21.0-31.00) since a median of 24 would indicate a neutral position. This attitude is clearly revealed in the responses to individual statements with only 5% agreeing that patients favour single embryo transfer, and 2% that all IVF patients should have single embryo transfer. Women's age was negatively correlated with scores on the A-SET indicating younger women had more positive attitudes towards eSET although this failed to reach significance (r=−0.18), n=100, p= 0.076). This is supported by the finding that 24% of women agreed with the statement "younger patients should have single embryo transfer". Women who were having their first IVF cycle were significantly more positive about single embryo transfer (z=3.94, n=100, p=<0.001) (see Table 3 ). Experience of fewer previous cycles of IVF was also associated with significantly more positive attitudes towards eSET (r=0.31, n=100, p=0.002).
IVF clinicians
Only three (17.6%) of the IVF clinicians who completed the questionnaire were female. The majority of the clinicians had extensive experience of IVF with 58.8% having more than 20 years experience.
IVF clinicians' scores on the A-Twin are low (mean= 27.94, SD=7.96) indicating that as a group they do not favour a twin birth. This is further illustrated by their response to some of the individual statements with 100% agreeing the best outcome of IVF treatment is a single pregnancy and over 80% agreeing that caring for twins is stressful and that it will be harder for the mother to return to work. Interestingly they seem a little more ambivalent about the risks for the babies themselves with 17.6% agreeing the rewards of a twin birth are worth any risks to the baby and 23.5% that the risks associated with a twin pregnancy are not so great. Comparison with the female patients' scores on the A-Twin reveal that the IVF clinicians have significantly less favourable attitudes towards twins than the patients (t=5.29, Table 2 ). How favourable IVF clinicians are towards twins does not appear to be related to either their age or number of years of experience: both correlations were non-significant. Scores on the A-SET correlate significantly with IVF clinicians' scores on the A-Twin (r=0.611, n=17, p=0.009) indicating that the less they favour a twin birth the more they favour single embryo transfer. However, the group's median score for the A-SET indicates a slight bias to negative attitudes (median A-SET=25.0 interquartile range 28-36) indicating they are not as expressive of positive attitudes towards eSET as they are towards a single pregnancy. Responses to individual statements reveal some of the contrasting attitudes towards eSET; for example, although 64.7% agree young patients should have eSET only 17.6% agree that all patients should have eSET. Moreover, less than half (41.2%) agree it is better to have more treatment cycles than to risk a twin birth. IVF clinicians perceive their colleagues as not favouring eSET with only 23.5% agreeing that doctors involved with IVF favour eSET. They also regard patients as very against single embryo transfer, with only two clinicians agreeing patients favour eSET. Scores on this subscale do not correlate significantly with either the clinicians' years of experience or their age. IVF clinicians have significantly more positive attitudes towards eSET than female patients (z=3.54, p=0.001) (see Table 3 ). However, they do not have significantly more favourable attitudes towards eSET than female patients having their first cycle of IVF (median score 25.0 Vs 28.0, z=1.22, p=0.22)
Discussion
The study showed that a questionnaire originally developed for use with health professionals was acceptable to both IVF patients and clinicians and was able to detect differences within and between the two groups. This suggests the questionnaire's two sub-scales could become useful resources for exploring attitudes towards twin births and single embryo transfer.
IVF clinicians who took part in this study were not in favour of a twin birth despite some clinicians arguing that a twin birth should not be seen as an adverse outcome [24, 25] . Female IVF patients also held slightly negative attitudes towards a twin birth but were significantly more in favour of a twin birth than the clinicians. Examination of responses to the individual statements indicates both the IVF clinicians and the female patients seemed to be more ambivalent about the risks of a twin pregnancy to the baby than to the mother. Providing couples with more information about the potential risks to the babies may be an effective strategy to change their attitudes towards a twin birth as they appear knowledgeable about the risks for the mother and prepared to accept these. Given that as already mentioned, advice from their physician is reported by couples as strongly influencing their decision about the number of embryos to transfer [17, 26] this advice may be best received from clinicians. However, clinicians themselves may need to be provided with additional evidence about the possible risks of a twin birth, and of transferring more than one embryo such as the increased risks for a singleton delivery associated with a vanishing twin. For example a Danish study found one in ten singleton deliveries had originated from a twin pregnancy and that these singleton survivors had an increased risk of low birth weight, with all obstetric risks increasing the later in pregnancy the spontaneous reduction occurred [37] . The authors argue this is one reason for the poorer outcomes associated with an IVF singleton compared to a spontaneously conceived singleton.
Although some earlier studies have reported finding a more favourable attitude towards a multiple birth was associated with increased age in female IVF patients [29, 38] this study did not find a significant correlation. However, in accord with previous studies [29] [30] [31] 38] parity and previous cycles of IVF were associated with a more favourable attitude towards twins. This may reflect the desire for an instant family. For IVF clinicians neither age nor years of experience were associated with more favourable attitudes towards twins. Given the increasing research and publicity about the risks of a twin birth one might have expected younger and less experienced clinicians to have less favourable attitudes towards a twin birth. However, the Dutch study by van Peperstratern and colleagues also found age and experience of the IVF professionals did not predict willingness to perform eSET [28] . Female IVF patients did not express very favourable attitudes towards elective single embryo transfer (eSET). Although younger age was correlated with lower scores (more favourable attitudes towards eSET) on the A-SET this did not reach significance. This attitude was reflected in their response to the statement "younger patients should have single embryo transfer" with nearly a quarter of women agreeing. Women having their first cycle of IVF were significantly more positive about eSET than women who had had previous cycles and this is in accord with the finding that experience of fewer previous cycles of IVF was associated with significantly more positive attitudes towards eSET. Previous research has also found experience of past IVF treatments to be a significant predictor of choosing to have two embryos transferred [26] . These findings suggest that women having their first cycle of IVF may be most receptive to education about eSET or interventions to promote eSET.
IVF clinicians are, like the female IVF patients, less positive about eSET than they are towards a single pregnancy. However, they are significantly more positive about eSET than the female IVF patients. Of interest is their response to individual statements which show they do perceive IVF patients' negativity towards eSET with only two clinicians agreeing patients favour SET. Clinicians also perceive other clinicians to be against eSET with less than a quarter agreeing with the statement "doctors involved in IVF treatment favour single embryo transfer". Furthermore, there was no relationship between attitudes and either years of experience or age. These findings suggest a possible role for education and training in order to improve clinicians' attitudes concerning the acceptability of eSET and to facilitate effective communication with patients. An idea supported by the previously reported Dutch study's finding that undergoing training at a university hospital was predictive of willingness to perform eSET [28] . Furthermore research in the Nordic countries exploring attitudes towards gamete donation found discrepancies between IVF clinicians' attitudes and national legislation [39] . This highlights the importance of changing attitudes and that simply changing legislation or clinic guidelines may not be sufficient to achieve a change in practice.
This study found that not only was the ATIPS acceptable to IVF patients it was also able to detect differences in subscale scores in accordance with previous research demonstrating construct validity. One potential criticism of the measure is that it conveys a bias towards elective single embryo transfer. To some extent this is an artefact of the development of the measure, in that items reflecting negative views about eSET had poorer psychometric properties and were not retained in the final scale. However, despite this potential bias, the SET subscale did discriminate between clinicians and patients, with neither group revealing strongly positive attitudes to eSET. The Twin scale contained a mix of items reflecting both risks and benefits. A further limitation of the study is that it sampled clinicians and patients in only one infertility service and this meant it was possible to survey only a small sample of clinicians. It would be useful to compare responses from different centres in order to explore factors associated with more positive attitudes to single embryo transfer. However, using only one service does permit comparison with national average pregnancy and multiple pregnancy rates.
Figures from the HFEA suggest both rates were above or consistent with the national average for women of similar ages suggesting success rates should not have made the service averse to eSET [40] . The questionnaire was anonymous which is likely to have enhanced the validity of the responses. However, this meant that it was not possible to determine how representative the sample was.
Patients at this infertility service are funded both privately and by the National Health Service. However, it was not felt appropriate to ask patients to disclose these details so the impact of method of payment on attitudes towards eSET and twin pregnancies could not be explored. Recent research exploring global variations in single embryo transfer has identified public funding as an important factor in the uptake of single embryo transfer [41] . Moreover, the review suggests the duality of funding which operates here in the UK whereby the couple will be responsible for the costs of a failed embryo transfer but the NHS will be responsible for the costs of neonatal care for a multiple birth will inevitably act as a disincentive for couples to choose eSET.
Conclusion
Patients have more positive attitudes to a twin birth and are more negative about single embryo transfer than clinicians in the same service. However, both clinicians and patients were less likely to endorse the risks for the infants associated with a twin birth. The women also failed to recognise the social impact of a twin birth. As patients are particularly negative about single embryo transfer this suggests that interventions could focus on promoting the effectiveness of single embryo transfer and its advantages for infant health. ATIPS could prove a useful tool for evaluating interventions to promote single embryo transfer and for identifying patients who need more information to help them make an informed decision about eSET.
